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(57) Abstract 

An antisense oligonucleotide characterized by being hybridizable specifically with chromosomal DNA and/or KNA encoding CXCR4 
protein to thereby inhibit the expression of the CXCR4 protein; and HIV infection inhibitors containing this antisense oligonucleotide. 
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m m m 

H I V«Pfi*#J 

5 8#?#S? 
MM 

15 i/fXSt h^gg^?^:* (HIV) iiiaox^iii;^, 

m£<£>7SS8?fc<b LTiiTv 5 Kf-§ v'V (AZT) , Vy*** W J is* 
(ddl) , v^^^^v^ (ddC) ^OJS&<E^»*M»Ji1l-^ 

L< ttflf/flft&aSIRfcStbT^S (Hammer.S.M. et al.,N 
ew Engl.J.Med.,335,1081-1090,1 996) o * 

5 C Lj&>U ^^bS^imfci^nfT- tflBJFjWW:, fiffl 
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2 

(Shi rasaka,T.et a I . , P r o c . N a t l.Acad.S 
c i. USA, 92,2398 — 2402,1 995;Condra,J.H. 
et a 1., Nature, 374, 569 — 571, 1 995) „ $ h \Z. % 
5 »fiffl©DNAf^WlCtH#Sr3l$3B^-t-fc«), mn®$-tz. X b^sk, S 

H I V|±*£ < CD 4 ^ttT^J^J-^^-rS^W^ P7 7-^l: 

10 mSSfeLfcl/vtfc (TflBflS^lRJttH I V) N -r^a77-^i^t5^C 
D4lttT«|:ttI^L/^^ (^n77-^»HlttHIV) , *3 <fc 

m^ftwfcii&fc: 5 $* (P5»ifii<*H i v) «3«t;£-gi£*i, 

5 0 fitStr <fc 9 H I V<Dmi&Q&<0 l/t7 = ^-HTCD4 jJSftl 

15 iSl 9 9 6^(C[1^$H, CXCR4ta Stbfc (Feng.Y., 

et al. .Science, 272, 872-877 ( 1 9 9 6).) „ 4 
fc, RlSJBfc-r* n77-S?J*fflttH I V(7)-ir7J^ KHr^-i LTC 
C R 5 /!>$ |r] £ £ ixfc (Al kha t i b.G.e t a l.,Sc i ence, 
272,1955-1 958,1996) 0 £ # 1/ K \s J t"f 9 ~ \$, 

20 cd 4 t*(cH i vAm&^zizft^&mvnii&wm+xhztf, 

y KliSDF i, ccR5oy^ k»m ip-u, mip-h, ^ 

h i vmykm^ni-zfemmzmLTtt, 
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t, hi v©«niit)5Mi©S7^iiJIPt5ct-eH i vjg&^co 

10 fcrtt>&#< ^$^5 J: 5 KlfcoT#fco 0J*-f£, S D F 1 % MI P — 
1 a, M I P - 1 J^±i;RANTEStt, Wt/^-^^tSi 

i^fattH I VWg^^iSt^^i (B 1 e u 1 , C. C. , e t a 1 ., 
N a tur e, 829-833, l996;Cocch i,F.,e t a 1., 
15 Sc ience, 270, 1811-1815, 1995) „ %(DTlsf=r 

vfrw i v<z>«&pa*-r wtoMfafo-e^^x-f >%®m 

;HT</ N <5 (Chen,J.D.,et a 1., Nature Medicine, 
3,1 1 1 0-1 1 1 6,1 9 9 7), L*»U tr^UJ 

(Schmidtmayerova,H.,et al.,Na ture,38 
2,767,1996) v H&Kf&geUUSJfl L X *) 1 f 

25 ©UlttMWCX C R 4gfi<^?fL£»J-f S £ £ 9 , H I V«4 

PiSU i^xjgjfeSrfKf, tiam-rz>z.bmx** ^ryftv^ty =r* 
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5 CR4®B^*£S:*3Fjltf)fc:8lfflU H I V£>iBBj!&^<Z>$&£|S.§1-5T 

10 *Sfc^^-r^y Xi-SRltBtt^iiiV>r i (Takeuchi,K.,e 
t a 1 . .Experimental Medicine, 573 — 583, 
1 9 9 6) t>-&tt±i?&iftt:Mii s CXCR4©f|^nFyii 

Lfe^ot, CXCR4S6Sr = -Kt5Mft:DNA*JJ:. 

TIB (A) (C) ©v^H^l ^±OK?iJ^^-t?n t £ 

(a) ss5«*©E^j#-g-i ^iait«>E5d 

(B) K*«m©E?y#^2 \z.fBM<omM 

20 (C) E^©E9J#^3liIS*©E?IJ 

25 01 *mW<VT>?-±^7.a-V V^-^ K0CXCR4I61 
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*|g^©T V^ir^^^-y =f^^ l/tf Kll, CXCR4gBSr=i — K 
5 fSJfefeftDNAtSi I*/* fcllRNA O — WO**BB5« ft T 

l^^Ktt, DNAtJjoTUNAtfeotUK 

^ISMwT^^-fe^^^-y uir^- Kte, CXCR45fi«ra-K 

f§mRNA©l^fe^^& + 1 t L + 6H^+96i 

e$u t sftJEicwAwtc^^f ■? v * in b^ommzmm-tzfam, 

*^nj©7yfty7ty ^ Kfi> Efll£©E?iJ#-§- l ~ 3 

^Ktt, E#l#^ l d»o, Rtta Ky&Eai©**^!* 

*>3 LV\, E*l#*l ~3 fcfB*©E*ltt, CXCR4I 

ai^^Tyfty^DNAi^/TLtfe?), e?ij#-§-i e#i*-5§- 

5 (Nomura, H.,et a 1., Int. Immunol. ,5, 1239 
20 -1249,1993) tEi©CXCR4S6©c D N A<Di£Sffi?IJc£> 
+ 67i^+90|: x ie^lJ#-§-2 tePC<E9>J#-§-5 <D+ 7 3 A» fe + 9 6 

E?U#-i§-3 ii|^C<E?iJ#-§-5tf> + 6i^f, + 8 3C, ^ft^tuttJfc 
LTVn<5 0 E?<J#^-ltt, CXCR 4® 63t^O|M!*fe3 K^^rT 

yft>^DNAl©f*|;, E^IJ#-§-2tt|^D< CXCR4M6itfi-T- 
25 ©Mfca K^SrT yftV^DNAi© 3 ' E^J#-^ 3 f4|^ C < C 

XCR4l&lfi^©i^3 Ky^7yfty7DNA|05' {RJiC * 
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*%W(DT^^±l/X* ]) -3%'/ Is*?- F<D&£(D±m*s DNA/R 
h<E>WMj&>fe* »*Uttio O^SJ^TTfe 19 % J;9#£b<l3: 

k&i-j: 9 , ms-^*** h y ai^T- /hs©* y 

15 h^y =f^^ k, y ^»#ft©ftfc9 tc^/v^y >&m?<Zftit 
^M^T^-fe^^y u^-^ h i vmm&mmt lt 

JBi^sr ttfs-ctSo -©#£\ Mo7yfty7tp^^tf 

25 jElI^ft^Si^fiLTtt, Tf X- 5 0 (-1 0, - 2 0) (7° 
n^tti) % hy^^^A , E xGe n 5 
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7 

£W\ WO 95/0900 9-9-&«fcIB*©#y — U i/> : -fe JJ y (PL 
S) % #P2]Z9 - 1 7 6 0 3 8 ftEi©P LSCPEG^P y ?^fif&# 

y#y-AHtii. utk^^^^v (ciBcoiti) % vtf?*? 

5 h7$y (g 1 Bcoft^) , t;u7x^fy (g i BcottK) % dm 
RIE-C (G I BCO|±|4) «Sr*»f5rt*5T»#5„ -e-f * n*7j 
T t LT (i s 7-X-7s^ I> (Q I AG E Ntfcjg) ^Sr^lf 5 d 

10 f*k #3§i^<z>T^?-fcr^*;*-y =r*? 1^?- K&J:tfH I V$&|J1W#J 

Oftffl^fttt#fcl!R3ett*HjfeV^S, in vivo, in vitro, 
ex vivo #^-fH 1 bi£ffl*]"itgT"&5o 
*ISWoT^^-fe^^^-y =r*? \sJr=f- Kit, Jtfi^F-iSm^^o**— > 

25 -fey^ ^st";**^ £>f;u;*j; 9 jg 



WO 00/31271 



WO 00/31271 



PCT/JP99/06534 



8 

^ftte^i-Pg^^tW , in vivo, in vitro, ex viv 
o^-fHk&^g§Tfc5 0 

mfc#ii 

io bb?ii£<z>bb?!I## 1 ~ 3 orm^^tu ? i^^-f- Kfc it/E 

?IJ*t4(DDNAili, DNAMIrfflV\ * x * T 5 *V Fife «fc 9 

(B&fHi J; flffrJSlLfc. (Am e rsham Pharmacia Biot 
e c htfcjiftte) e 

15 K?U##1 ~3 « x CXCR4ieief©7yfty7DNAiTfe 

<9 , ia^ij#^- 1 teR?u#s- 5 <d+ 6 7 h+ 9 o (d, ia?u## 2 

#5 7 3a>f)+ 9 6 ia?ij#-s§-3 V + 6 1 + 8 3 

Id?IJ#^-5fi, CXCR4l6©cDNAOlSE?iJ (Nomura, 
20 H.,e t a l . , I n t. Immuno 1 . , 5 , 1 239 — 1 249,1 9 

9 3 ) *m~r o 

ia^ij#^-4i4, E*U#-&l~3©e#|©Jfc$tBcB?p| — 0 2 4i£ 

1 y 7^$*fctttt*t*W©^DNA«ICCfc5 (Jt 

25 o 

(Tvfty^^-U =f*? KtJtfc^fcAfcJI* (H I V 
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titte+mxmm (m&mz&mztiz&m t ug i Bcoth»oD 

MR I K-C^t^^r^V^fCo 5 0 0 n 1 (DO p t i -MEMJg-ifc (G I B 

5 ^*L2 /zMt *5 «t 5 tSUlL, A^ir Lfc 0 £fc, 5 0 0 n 1 (DO p t 
i -MEM|lt, DM R I E-C«H*2 0 m g/m 1 <fc ? KH$ 

ffl-eftttSril-J: 9, 7m>^t!J =f*? K/DMR I E 

-Cl^^#t ttttflSlfcLT, EJIJtf4©DNA«[tjflV\ 

10 |5j«^^^fr^#fc 0 
f*Sfc#Jl 

(C X C R 4 s e*5.ffliftiJSb*w;») 

(a) »*jSBj&^orv^-fe^^^-y =/^^ ko*a 

15 ©DNA«©CXCR4gSIS^»«IS!l*Srs 8F#»M&36fc:l3^TlftN L 

Ht£<D CXCR4I6 ^'tlMl-M L s CD4I6 SrtlftW 
(Cllg^-rSJ; ') {CCD 4I^=> - Ki"5*ft-?- Srffi^&A^H e L a 
^OJI&^r^ V^^l (RT> C D 4 H e L alJS^f 9) „ CD 4 He L aM 
20 3 7t, B%CO a O*ft-TT10%^jhi (FCS :GIBC 

otfcS) S3j;VSt4*lt4r»aPtfc^/i^<s'=»afcft'r-^yH»«i (DM E 

M:GIBCO|fg) ifi^^VNTlt^LfCo 

:«CD4He La 6 ^a/l^U — H:5X1 0 5 f|g/[>i^ 

££5<fc j|:||U 1 Lfc^x iNBflS^O p t i -MEMT*2|H]ffi 

25 #U ISffi^ TIB® Lfc 7 i'**"!} V^f- K/DMR I E 

-ClM^lmlttLfco 3 7°C, 5%CO 2 0#ftTt«4«i 
LfcSL 1 0%FCS5:^tf5m 1 WDMEM$:j)Bx. v 37°C, 5%CO 
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1 0 

(B) CXCR 4m&V>1&ftl7i{£mz£Z>&itii 

2 4fl#ra&Kl#$tU CXCR4|itn ; t;^t-« (PHAR 
5 M I NGENftS) ti&iLfci, F I T CjMLfc 2 &fct# (Jack 
s o n I mm unoResearch X*%i&Ltz 0 $k&LtiBti& 

FACS Cal ibur^D —^^ h * — ? — (Bee ton Di 
c k i n s o ntUK) IOT C X C R 4 »|4*BJ|&<Z>JtSp«rJ!¥#f Lfc 0 £ 

1 »c*-r. 

2 4l^|BI<D»*»|Rl^t5^TCX CR 4 fttti»te©JtS|Kfcgfl;aSfc 

1E?|J#-S§-1 ~ 3 <D7^ir^*;d-y =f*^ KS4fTlt 
2 4 l$riQ<^>%SlD)imi^43V^-CC X C R 4 figftfflllfi W tt*t* * L < «4> L 

15 ^ 1 y ^j** K^it)CXCR4ittM©it 

CXCR4SS ©*&my»###firfc«*b-c^.5 c t l/c c 

20 £*±ML7iii9, *%W<DT V^-fe>^^-y d-p?^ Ktt, CX 

CR4£6<&36S£rttiflJiJU H I V coig&£ M-fa r £ -5 . V£i 
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1 1 

W * © fa 1 
1. CXCR4I^^- Kt5ife»DNA^J:t>ySfcliRNA 
iil^i^^ -7V ¥4 XL.CXC R4l6«M^i^t £,Tfa(A) 
(C) ro^m^l a±»@a?iJ«:^tpr t ^ri(i:t57yf t>7 

( B ) K?im<£>I^iJ#-5§- 2 l^fE*©Ifi?iJ 

( c ) ga^m c7>gfi?ij#-s§- 3 (dfB«^ifi^ij 

10 HI V^^P£»^rlj 0 
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: 1 

ffimoMZ : 24 

5 m<om = 

ffi?U0>fI£ : ^J&DNA 
T : YES 

ia^J^#m : E3aj#3-5©+67j&»b+90tz:attf; 
10 BB^U 

CTGATCCCCTCCATGGTAACCGCT 

BB50#* : 2 
ffi?IJ0>££ : 24 
15 gd^lJcDM : 

m<vm : -#« 

h/Kn i?- : j£0(:|£ 
la^ljco^ : "a ^5cDNA 
T^-^ir^^ : YES 

20 ia?ijcD#^ : gB*d#-§-5£>+73a>e>+96fcafrjc 

TATATACTGATCCCCTCCATGGTA 

iS?'J#-5§- : 3 
25 ga?IJ(7)fi:$ : 23 
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2/4 

m<om : -*«& 

%im<DUm : n^DNA 
T^i?^* : YES 

CCTCCATGGTAACCGCTGGTTCT 

K?U#^ : 4 
10 @2?IJC0S£ : 24 

nmom ■. mm 
m<Dm 

: w.mvt 

%m<DWm : I^J&DNA 
15 T y^ir : NO 

urn 

AACTCCCTTGGTGCTCCTACACGC 

20 : 5 

K3»J<Z>g£ : 1664 

: -*m 

25 ia^lJ<Z)@^ : cDNA 

r yf-ty^ : NO 



WO 00/31271 PCT/JP99/06534 



3/4 



ia?lJ^#m : CXCR4<7>cDNA 

mm 





CGGCAGCAGG 


TAGCAAAGTG 


ACGCCGAGGG 


CCTGAGTGCT 


40 




CCAGTAGCCA 


CCGCATCTGG 


AGAACCAGCG 


GTTACCATGG 


80 


5 


AGGGGATCAG 


TATATACACT 


TCAGATAACT 


ACACCGAGGA 


120 




AATGGGCTCA 


GGGGACTATG 


ACTCCATGAA 


GGAACCCTGT 


160 




TTCCGTGAAG 


A A A A T G C T A A 


TTTCA ATAAA 


ATCTTCCTGC 


200 




CCACCATCTA 


CTCCATCATC 


TTCTTAACTG 


GCATTGTGGG 


240 




CAATGGATTG 


GTCATCCTGG 


TCATGGGTTA 


CCAGAAGAAA 


280 


10 


CTG AGAAGCA 


TGACGGACAA 


GTACAGGCTG 


CACCTGTCAG 


320 




TGGCCGACCT 


CCTCTTTGTC 


ATCACGCTTC 


CCTTCTGGGC 


360 




AGTTGATGCC 


GTGGCAAACT 


GGTACTTTGG 


GAACTTCCTA 


400 




TGCAAGGCAG 


TCCATGTCAT 


CTACACAGTC 


A ACCTCTACA 


440 




GCAGTGTCCT 


CATCCTGGCC 


TT CATCAGTC 


TGGACCGCTA 


480 


15 


/■^ at fjy r\ /"> /i j-^ a n> 

CCTGGCCA I C 


GTCCACGCCA 


CCAACAGT.CA 


GAGGCCAAGG 


5 2 0 




AAGCTGTTGG 


CTGAAAAGGT 


GGTCTATGTT 


GGCGTCTGGA 


5 6 0 




1 C L L 1 G L L L 1 


CCTGCTGACT 


ATTCCCGACT 


TCATCTTTGC 


6 0 0 




CAACGTCAGT 


GAGGCAGATG 


ACAGATATAT 


CTGTGACCGC 


640 




TTCTACCCCA 


ATGACTTGTG 


GGTGGTTGTG 


TTCCAGTTTC 


680 


20 


AGCACATCAT 


GGTTGGCCTT 


ATCCTGCCTG 


GTATTGTCAT 


720 




CCTGTCCTGC 


TATTGCATTA 


TCATCTCCAA 


GCTGTCACAC 


760 




TCCAAGGGCC 


ACCAGAAGCG 


CAAGGCCCTC 


AAGACCACAG 


800 




TCATCCTCAT 


CCTGGCTTTC 


TTCGCCTGTT 


GGCTGCCTTA 


840 




CTACATTGGG 


ATCAGCATCG 


ACTCCTTCAT 


CCTCCTGGAA 


880 


25 


ATCATCAAGC 


AAGGGTGTGA 


GTTTGAGAAC 


ACTGTGCACA 


920 




AGTGGATTTC 


CATCACCGAG 


GCCCTAGCTT 


TCTTCCACTG 


960 
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TTGTCTGAAC 


CCCATCCTCT 


ATGCTTTCCT 


TGGAGCCAAA 


100 0 


TTTAA AACCT 


CTGCCCAGCA 


CGCACTCACC 


TCTGTGAGCA 


1040 


GAGGGTCCAG 


CCTCAAGATC 


CTCTCCAAAG 


GAAAGCGAGG 


1080 


TGGACATTCA 


TCTGTTTCCA 


CTGAGTCTGA 


GTCTTCAAGT 


1120 


TTTCACTCCA 


GCTAACACAG 


ATGTAA AAG A 


C T T T T T T T T A 


1160 


TACGATAAAT 


AACTTTTTTT 


TAAGTTACAC 


ATTTTTCAGA 


1200 


TATAA AAGAC 


TGACCA ATAT 


TGTACAGTTT 


TTATTGCTTG 


1240 


TTGGATTTTT 


GTCTTGTGTT 


TCTTTAGTTT 


TTGTGAAGTT 


1280 


TAATTGACTT 


ATTTATATAA 


ATTTTTTTTG 


TTTCATATTG 


1 320 


ATGTGTGTCT 


AGGCAG.GACC 


TGTGGCCAAG 


TTCTTAGTTG 


1360 


CTGTA TGTCT 


CGTGGTAGGA 


CTGTAGAAAA 


GGGAACTGAA 


1400 


CATTCCAGAG 


CGTGTAGTTA 


ATCACGTAAA 


GCTA GAAATG 


1440 


ATCCCCAGCT 


GTTTATGCAT 


AG ATAATCTC 


TCCATTCCCG 


1480 


TGGAACGTTT 


TTCCTGTTCT 


TAAGACGTGA 


TTTTGCTGTA 


15 20 


GAAGATGGCA 


CTTATAACCA 


AAGCCCA AAG 


TGGTATAGAA 


1560 


ATGCTGGTTT 


TTCAGTTTTC 


AGGAGTGGGT 


TGATTTCAGC 


1600 


ACCTACAGTG 


TACAGTCTTG 


TATTAAGTTG 


TTAATAAAAG 


1640 


TACATGTTAA 


ACTTAAAAAA 


AAAA 




1664 
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